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Influences of the Probe Beam Convergence on the Performance
of Surface Plasmon Resonance Sensor

Chen Xinlin Xiao Guangzong Zhang Bin Fu Yangying
(College of Optoelectronic Science and Engineering , National University of Defense Technology ,

Changsha . Hunan 410073, China)

Abstract In the surface plasmon resonance (SPR) sensor system with Kretschmann configuration based on
wavelength modulation technology, the theoretical model of the influence of beam reshaped system and the beam
diameter on the convergence angle is built. The influence of convergence angle of probe beam on resonance
wavelength, the full width at half maximum (FWHM) and the depth of resonance peak is analyzed. As the
convergence angle decreases, the resonance wavelength is enhanced, the FWHM is reduced, and the depth of
resonance peak is enhanced. As a result, the capacity of resisting disturbance is enhanced, and the system resolution
is enhanced. It is confirmed by experiment, and the experimental result fit well with the simulated one when
considering the influence of convergence angle. When the convergence angle varies from 0.8° to 0°, the resonance
wavelength varies from 662 nm to 623 nm, the FWHM is reduced from 157 nm to 117 nm, and the depth of
resonance peak is enhanced from 70.5% to 93.3% .
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Fig. 1 Structure of Kretschmann configuration prism coupling-based surface plasmon resonance system
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Fig.4 Simulated and experimental resonance curves
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